Abstract. Hα imaging observations of 125 galaxies obtained with the 2.1 m telescope of the San Pedro Martir Observatory (SPM) (Baja California, Mexico) are presented. The observed galaxies are mostly Virgo cluster members (77), with 36 objects in the Coma/A1367 supercluster and 12 in the clusters A2197 and A2199 taken as fillers. Hα+[NII] fluxes and equivalent widths, as well as images of the detected targets are presented.
Introduction
One of the crucial, yet unsettled issues related to the evolution of galaxies is a robust observational determination of the present stage of star formation activity of local galaxies. By far the best tracer of the massive (>5 M ) star formation rate (SFR) in galaxies is provided by the intensity of their hydrogen recombination lines, among which primarily Hα (Kennicutt 1998) . Besides having shown that the activity of star formation (per unit mass) increases along the Hubble sequence (Roberts & Haynes 1994; Kennicutt 1998) , the phenomenology of the star formation properties of disk galaxies remains mostly unexplored. One of the unsettled issues refers to the environmental dependence of the mean SFR of galaxies. The very existence of the Schmidt law (Schmidt 1959) Σ SF R = AΣ N gas (Kennicutt 1998 ) implies that galaxies suffering from significant gas depletion, such as observed in clusters of galaxies (Giovanelli & Haynes 1985) , should have their SFR consiredably quenched. This prediction is however controversial. If on the one hand Kennicutt (1983) found that spirals in the Virgo cluster show mean SFR as much as a factor of two lower than isolated Send offprint requests to: G. Gavazzi, e-mail: giuseppe.gavazzi@mib.infn.it The observatory of San Pedro Martir (Mexico) belongs to the Observatorio Astronómico Nacional, UNAM. Figure 4 is only available in electronic form at http://www.edpsciences.org galaxies, Gavazzi et al. (1998) did not confirm this evidence in the Coma and A1367 clusters. The result of Kennicutt (1983) was based on only two dozen galaxies with Hα measurements from aperture photometry, thus requiring a confirmation on a larger sample with modern imaging data.
With the aim of solving this riddle we undertook an Hα imaging survey of two optically complete samples of galaxies. The first is composed of nearly isolated objects selected from the CGCG (Zwicky et al. 1961-68) in the bridge between Coma and A1367 which we observed down to the limit of 15.7 mag. This constitutes our reference sample of non-cluster objects. The cluster sample is focused on the Virgo cluster. We concentrated the observations on cluster members (V < 3000 km s −1 ) selected from the VCC catalogue of Binggeli et al. (1985) with m pg < 16.0 and with Hubble type later than S0a. The presentation of the first set of 77 Hα observations obtained with the 2.1 m telescope of the San Pedro Martir Observatory is addressed in the present paper, it continues with 95 observations carried out with the 1.2 m telescopes of the Observatoire de Haute Provence and of the Calar Alto Observatory Paper II) and with a set of observations, primarily of BCD galaxies, obtained with the INT telescope Paper III) . These new observations, combined with the ones available from the literature Romanishin 1990; Young et al. 1996; Koopmann et al. 2001) bring to 235 the number of Virgo galaxies with G. Gavazzi: Hα surface photometry of galaxies in the Virgo cluster 115 Hα data. They form a sample representative of the Hα properties of Virgo galaxies, 75% complete at m pg < 16.0 which will be analyzed in a forthcoming paper (Gavazzi et al. 2002a, in preparation, Paper IV) .
The sample
Galaxies observed in this work have been selected from the Virgo Cluster Catalogue (VCC) of Binggeli et al. (1985) , which is complete to the optical magnitude m pg = 18.0. The targets were selected using the following criteria: m pg < 16.0. Hubble type later than S0a (as given in the VCC). Classified as cluster members, possible members or belonging to the W, W', M clouds or to the southern extension (Binggeli et al. 1985 (Binggeli et al. , 1993 matching V < 3000 km s −1 . Because of the particular set of interferometric filters available at SPM the velocity interval of galaxies selected in this paper was narrowed to 350 < V < 3000 km s −1 . In this paper we present the first set of observations including 77 Virgo galaxies matching these selection criteria. Furthermore 36 galaxies in the Coma/A1367 supercluster and 12 in A2197 and A2199, observed as fillers are presented. The target galaxies are listed in Table 1 as follows:
-Column 1: VCC designation, from Binggeli et al. (1985) for Virgo galaxies, or CGCG (Zwicky et al. 1961-68) for Coma supercluster and A2197 and A2199 galaxies; -Column 2: NGC/IC name; -Column 3: UGC name (Nilson 1973) ; -Columns 4 and 5: J2000 celestial coordinates, from NED; -Columns 6 and 7: major an minor optical diameters (arcmin). For VCC galaxies the diameters are measured on the du Pont plates at the faintest detectable isophote, as listed in the VCC. For CGCG galaxies these are the major and minor optical diameters (a 25 , b 25 ) derived as explained in Gavazzi & Boselli (1996) ; -Column 8: heliocentric velocity (km s −1 ) from the VCC or from Gavazzi et al. (1999a) ; -Column 9: the membership to a cluster or supercluster, defined as in Gavazzi et al. (1999a) for Virgo and Gavazzi et al. (1999b) for the Coma/A1367 supercluster; -Column 10: the distance (Mpc); we assume the average values for the different substructures of Virgo as given in Gavazzi et al. (1999a) , 96 Mpc for galaxies in Coma, 91 Mpc for A1367, 125 Mpc for A2197 and 122 Mpc for A2199. For galaxies not belonging to the clusters, the distance is determined from the redshift assuming H 0 = 75 km s −1 Mpc −1 ; -Column 11: projected angular distance from the cluster centre (degrees); -Column 12: morphological type as given in the VCC or in Gavazzi & Boselli (1996) ; -Column 13: photographic magnitude as given in the VCC or in the CGCG; -Column 14: B magnitude determined and corrected for dust extinction as described in Gavazzi & Boselli (1996) ; -Column 15: asymptotic H band magnitude, uncorrected for extinction, determined as described in Gavazzi et al. (2000) .
Observations
Narrow band imaging in the Hα emission line (λ = 6562.8Å) of 125 galaxies was obtained during 13 nights distributed in 3 runs (1999, 2000 and 2001) , using the 2.1 m telescope at San Pedro Martir Observatory (SPM) (Baja California, Mexico). The (f/7.5) SPM Cassegrain focus was equipped in 1999-2000 with a thinned TK1024× 1024 pixels CCD detector with pixel size is 0.30 arcsec.
In 2001 we used a Thompson 1024×1024 pixels CCD detector with pixel size is 0.36 arcsec. Each galaxy was observed through two narrow band interferometric filters centered at λ 6603 and λ 6723Å, with a width of ∼90Å.
The λ 6603Å was selected to cover the Hα line (ONband filter) for galaxies at the redshift of Virgo (with 350 < V < 3000 km s −1 ) and to recover the red continuum (OFF-band) for higher redshift objects (in the Coma and Hercules superclusters). The λ 6723Å filter provided us with the OFF-band frames for Virgo and the ON-band frames for higher redshift objects. The typical integration time was of 15-40 min, equal for the ON-and OFF-band, generally split into 3 shorter exposures. The observations were obtained with seeing ranging from 1.8 to 3 arcsec, but mostly in photometric conditions. The observations were flux calibrated using the standard stars Feige 34 and Hz44 from the catalogue of Massey et al. (1988) , observed every 2 hours. Repeated measurements gave <0.05 mag differences, which we assume as the typical uncertainty (1σ) of the photometric results given in this work. Most frames were obtained in these conditions. Some were obtained in transparent conditions (0.05 < σ < 0.10 mag) and few were observed through thin cirrus (σ > 0.10 mag). For the latter we don't derive the flux but the Hα equivalent width only.
Image analysis
The reduction of the CCD frames follows a procedure similar to the one described in previous papers (e.g. Gavazzi et al. 1998) , based on the IRAF STSDAS 1 reduction packages. To remove the detector response each image was 116 G. Gavazzi: Hα surface photometry of galaxies in the Virgo cluster bias subtracted and divided by the median of several flat field exposures obtained on empty regions of the twilight sky. When three images in the same filter were available, a median combination of the realigned images allows removal of cosmic rays. For galaxies observed in single exposures these were removed manually by direct inspection of the frames. Subtraction of contaminating objects, such as nearby stars and galaxies, was done by direct inspection of the frames. The sky background was determined in each frame in concentric object-free annuli around the object and then subtracted from the flat-fielded image. The typical uncertainty on the mean background is estimated 10% of the rms in the individual pixels. This represents the dominant source of error in low S/N regions.
Hα + [NII ] parameters
The flux from the [NII] emission lines (λ 6548-6584Å) bracketing Hα are included in the ON-band observations. Herafter we will use the semplified notation "Hα" to refer to "Hα + [NII]". Both the flux and the EW of the Hα line can be recovered from narrow band observations by subtracting the continuum contribution, determined in the OFF-band frame, from the ON-band frame (continuum+line), provided that the two filters have identical profiles. This is generally not true, however the ratio n of their integrated profiles can be determined assuming that field stars (with null Hα in emission) have identical fluxes in the ON-and OFF-band frames.
The total counts in the two frames have been obtained by integrating the pixel counts over the area covered by each galaxy, as derived from their optical axes a and b. If C ON and C OFF represent the integrated pixel counts in the ON and OFF-band filter respectively, C NET = C ON − nC OFF then the net flux in the Hα line is given by:
and the equivalent width by:
where T is the integration time (s), 10 Zp is the ON-band zero point (erg cm −2 s −1 ) corrected for atmosferic extinction and R ON (λ) is the trasmissivity of the ON-filter at the wavelength of the redshifted Hα line.
Equation (2) shows that the Hα equivalent width does not depend on Zp, but only on the normalization constant n, thus it can be estimated also in marginal photometric conditions.
Due to an unfortunate choice of the OFF-band filter (λ6723Å), Virgo galaxies (350 < V < 3000 km s −1 ) have their [SII] emission doublet (λ6717-6731Å) inside the transmission window of the OFF-band filter (see Fig. 1 ). Thus the contribution of these two lines must be subtracted to estimate the continuum. To do so we determine R OFF (λ): the trasmissivity of the OFF-filter at the wavelength of the redshifted [SII] lines. The factor K, accounting for the [SII] contamination is:
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). When this measurement is not available their average values: < F([SII]
For extended sources the dominant source of error is associated with the variations of the background on scales similar to the source, which depends on the quality of the flat-fielding. We measured the background in several regions comparable with the size of the galaxies and determined that its fluctuation (per pixel) is 10% of the purely statistical rms on the individual pixels. The total uncertainty on the ON and OFF counts is thus proportional to the area A (in pixels) covered by each galaxy, estimated from the optical major and minor axes, a and b.
σ ON = 0.1 rms ON A σ OFF = 0.1 rms OFF A which add up to:
The term (0.1 C NET ) 2 accounts for the uncertainty on the photometric calibration. The errors on the Hα flux and equivalent width are finally:
where:
Results
The results of the present observations are listed in Table 2 as follows: (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)
1 18-4-1999 3 7 0.81 1.10 P 0.76 11.6 ± 0.9 −13.51 ± 0.05 14 ( 4 −12.56 ± 0.07 Galaxies with substantial Hα structure are shown in Fig. 4 . The OFF-frames are displayed with contours superposed to the NET-frames, given in grey-scale.
Comparison with the literature
Few galaxies measured in this work have independent imaging measurements in the literature (see Table 2 ). However 24 objects were spectroscopically observed in the "drift-scan" mode, with the slit sliding over most of the galaxy surface. Spectra taken in this way are representative of the mean galaxy, unlike most long slit observations which are dominated by the nuclear light. Hα + [NII] equivalent widths from spectroscopy are thus directly comparable with our imaging data, as illustrated in Fig. 3, showing massive (>5 M ) star formation properties of galaxies in the above regions will be carried out in the forthcoming Paper IV using the statistically significant set of observations here presented.
Comments on individual objects
VCC 1429 is in the background of the Virgo cluster (V = 7506 km s −1 ). It was serendipitously observed in the field of VCC 1426 (with inverted filters). VCC 1249 this galaxy (UGC 7636) was observed spectroscopically by Lee et al. (2000) who discovered an HII region associated with this galaxy but not spatially coincident with it, as it is found in the envelope of the giant elliptical galaxy M 49. We do not detect any Hα emission from VCC 1249 itself, but we detect the HII region (marked with an arrow in Fig. 4) . The flux and EW quoted in Table 2 ( † †) refer to the HII region only.
